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Agenda

 Welcome Remarks & Introductions
 Climate Mitigation
 Community Energy Dashboard
 Opportunity for Local Action, Case Study, Town of Hanover
 Breakout Sessions
 Closing



You now have a better 
understanding of climate 
science, so what do you think 
the difference is between
climate change mitigation 
and climate adaptation?

Graphic courtesy of the City of Calgary, per their Council approved Climate Resilience Strategy on June 25, 2018: https://www.calgary.ca/UEP/ESM/Pages/Energy-Savings/Climate-
Change.aspx?redirect=/climateprogram

Presenter
Presentation Notes
Spent your first session learning about climate science and GHG emissions; we’ll now focus on climate change mitigation for this session to frame your thoughts as climate leaders, to take action in your respective communities, and/or companies

https://www.calgary.ca/UEP/ESM/Pages/Energy-Savings/Climate-Change.aspx?redirect=/climateprogram


GHG emissions by sector informs 
climate mitigation activities

Presenter
Presentation Notes
Sources: https://www.ipcc.ch/report/ar5/wg3/technical-summary/



The UN Environment Programme is an authoritative source and 
co-estab. the Intergovernmental Panel on Climate Change

• Climate Change Mitigation refers to efforts to 
reduce or prevent emission of greenhouse gases. 

• Mitigation can mean using new technologies and 
renewable energies, making older equipment 
more energy efficient, or changing management 
practices or consumer behavior. 

• It can be as complex as a plan for a new city, or as 
a simple as improvements to a cook stove design. 

• Efforts underway around the world range from 
high-tech subway systems to bicycling paths and 
walkways.

Source UN Environment Programme: https://www.unenvironment.org/explore-topics/climate-change/what-we-do/mitigation

Presenter
Presentation Notes
The Intergovernmental Panel on Climate Change (IPCC) is the UN body for assessing the science related to climate change. It was set up in 1988 by the World Meteorological Organization and United Nations Environment Programme to provide policymakers with regular assessments of the scientific basis of climate change, its impacts and future risks, and options for adaptation and mitigation. The IPCC does not conduct its own research. It identifies where there is agreement in the scientific community, where there are differences of opinion and where further research is needed. It is a partnership between scientists and policymakers and it is this that makes its work a credible source of information for policymakers. IPCC assessments are produced according to procedures that ensure integrity, in line with the IPCC’s overarching principles of objectivity, openness and transparency. IPCC reports are policy-relevant, but not policy-prescriptive.https://www.ipcc.ch/report/sixth-assessment-report-working-group-3/

https://www.unenvironment.org/explore-topics/climate-change/what-we-do/mitigation


COP 21 (“Paris Climate Accords”) was historic for climate change mitigation 
where commitment toward action and accountability were established. 

Source UN Treaty Collection: https://treaties.un.org/Pages/ViewDetails.aspx?src=TREATY&mtdsg_no=XXVII-7-d&chapter=27&clang=_en#4

Presenter
Presentation Notes
https://treaties.un.org/Pages/ViewDetails.aspx?src=TREATY&mtdsg_no=XXVII-7-d&chapter=27&clang=_en#4https://www.nrdc.org/stories/paris-climate-agreement-everything-you-need-knowThe 2015 United Nations Climate Change Conference, COP 21 or CMP 11 was held in Paris, France, from 30 November to 12 December 2015. It was the 21st yearly session of the Conference of the Parties (COP) to the 1992 United Nations Framework Convention on Climate Change (UNFCCC) and the 11th session of the Meeting of the Parties (CMP) to the 1997 Kyoto Protocol.[1]The conference negotiated the Paris Agreement, a global agreement on the reduction of climate change, the text of which represented a consensus of the representatives of the 196 attending parties.[2] The agreement enters into force when joined by at least 55 countries which together represent at least 55 percent of global greenhouse gas emissions.[3][4][5] On 22 April 2016 (Earth Day), 174 countries signed the agreement in New York, [6] and began adopting it within their own legal systems (through ratification, acceptance, approval, or accession).According to the organizing committee at the outset of the talks,[7] the expected key result was an agreement to set a goal of limiting global warming to "well below 2 °C" Celsius compared to pre-industrial levels. The agreement calls for zero net anthropogenic greenhouse gas emissions to be reached during the second half of the 21st century. In the adopted version of the Paris Agreement,[3] the parties will also "pursue efforts to" limit the temperature increase to 1.5 °C.[2] The 1.5 °C goal will require zero emissions sometime between 2030 and 2050, according to some scientists.[2]Prior to the conference, 146 national climate panels publicly presented a draft of national climate contributions (called "Intended Nationally Determined Contributions", INDCs). These suggested commitments were estimated to limit global warming to 2.7 °C by 2100.[8] For example, the EU suggested INDC is a commitment to a 40 percent reduction in emissions by 2030 compared to 1990.[9] The agreement establishes a "global stocktake" which revisits the national goals to "update and enhance" them every five years beginning 2023.[3] However, no detailed timetable or country-specific goals for emissions were incorporated into the Paris Agreement – as opposed to the previous Kyoto Protocol.In November 2015, the group announced that it would aim to bolster governmental assistance in renewable energy such as solar energy and wind power to $20 billion.[2]In December 2016, a group of investor's collectively with personal worth of US$170 billion announced more personal commitment to funding the efforts of a US$1 billion fund to "focused on fighting climate change by investing in clean energy innovation." The fund is named Breakthrough Energy Ventures fund.COP 21 COP 22 – Marrakech for the LDCs; Africa, India, and China are the expected population and economic growth. China and Morocco have the largest solar arrays in the world and are testing technologies that work in various climates, and in a distributed senseBreakthrough Energy Coalition is a global group of 28 high net-worth investors from 10 countries committed to funding clean energy companies emerging from the initiatives of Mission Innovation, which was also announced at the 2015 United Nations Climate Change Conference. Established BEV – worlds most well funded start up venture firms, at $7b, primary mission to mitigate GHG

https://treaties.un.org/Pages/ViewDetails.aspx?src=TREATY&mtdsg_no=XXVII-7-d&chapter=27&clang=_en#4


Corporations 
are driving 
change 
because its 
good for 
business and 
good for the 
environment

Presenter
Presentation Notes
The good news is that renewables and clean energy / sustainability are also becoming cost competitive, less expensive, and create brand value for companies. Private industy owns a fair amount of infrastrucre in this country making the power of action, a local opportunityShifting from centralized to distributed energy generation; monopolistic to competitive; carbon intensive to low carbon/efficient New Issues: Distributed Energy Resources (DER)Energy EfficiencyDistributed Generation (e.g., solar)Demand Response / Flexible DemandStorage, EVs, Smartgridhttps://www.forbes.com/sites/energyinnovation/2018/12/03/plunging-prices-mean-building-new-renewable-energy-is-cheaper-than-running-existing-coal/#3397d0e031f3



Last Monday, the US formally notified the UN SecGen of our intended 
withdraw by 4 Nov 2020. But don’t lose hope…All action is local!

Presenter
Presentation Notes
https://www.nrdc.org/stories/paris-climate-agreement-everything-you-need-knowOn 4 November 2019, the Government of the United States of America notified the Secretary-General of its decision to withdraw from the Agreement which shall take effect on 4 November 2020 in accordance with article 28 (1) and (2) of the Agreement. See C.N.575.2019.TREATIES-XXVII.7.d of 4 November 2019.The good news is that renewables and clean energy / sustainability are also becoming cost competitive, less expensive, and create brand value for companies. Private industy owns a fair amount of infrastrucre in this country making the power of action, a local opportunityShifting from centralized to distributed energy generation; monopolistic to competitive; carbon intensive to low carbon/efficient New Issues: Distributed Energy Resources (DER)Energy EfficiencyDistributed Generation (e.g., solar)Demand Response / Flexible DemandStorage, EVs, Smartgridhttps://www.forbes.com/sites/energyinnovation/2018/12/03/plunging-prices-mean-building-new-renewable-energy-is-cheaper-than-running-existing-coal/#3397d0e031f3https://www.greentechmedia.com/articles/read/another-wind-ptc-extension-no-thanks-say-many-in-industry



And the New England grid is greening, and clean energy is 
increasingly cost competitive with conventional resources.



Even on this cold wintery day, solar and hydro comprised 
20% of the New England fuel mix this afternoon

Source: https://www.iso-ne.com/isoexpress/

https://www.iso-ne.com/isoexpress/


We have an opportunity to take advantage of changes in the NH 
legislative environment enabling and expanding choice.

• Expand Net Metering
– HB365, SB159: raises cap on net metering projects from 1 - 5 MW
– SB165: Low-income Community Solar Act

• Strengthen Renewable Portfolio Standard
– SB72: Fixes utility “REC-Sweeping” loop-hole
– SB168: Increase solar renewable energy target
– SB124: Extends renewable energy targets from 2025 to 2040

• Bolster Energy Efficiency Funding
– HB582, SB122: Increase funding for energy efficiency

• Other: HB715 (energy storage), SB286 (municipal aggregation), SB284 (create 
customer energy data platform)

Presenter
Presentation Notes
Data is key!Map infrastructure, establish baseline, understand total demand in order to negotiate lower cost green alternatives



EAN Dashboard



Wind and solar comprise 78% of the new proposed energy 
resources for the ISO-NE Grid

The Upper Valley is a part of a 
larger, New England regional grid 
that is increasingly transitioning to 
a less centralized, more renewable 
energy mix



Cities and Towns play an important role in bringing theory to practice. 
We led a ground campaign on a public vote to go green!

 Town role – create easy opportunities and programs to enable user groups to 
purchase green power; enact clear policies; review local zoning and permitting
 Sustainable Hanover Committee Role – all volunteer committee with support 

from municipal staff (Town Manager, D/Public Works, D/Planning and Zoning), 
energy sub-committee focused on residential and small commercial primarily
 Residents – Neighborhood Action Groups, staff sub-committees

14

Presenter
Presentation Notes
Importance of a public vote was a community wide referendum on support for pursing green alternatives, in 3 key categories of electricity, thermal and transportation sectors.  We equally support initiatives to reduce GHG. There are over 100 RE100 communities across the US. Hanover took a very aggressive approach to establish a community wide goal, not just the municipality, meaning we will necessarily take on a strong convening roleFirst state to adopt deregulation in mid-90’s allowing for decoupling of generation and T&D utilities. Allows for competitive energy supply and consumer choice.Take a no-one-size-fits-all approach: Develop different strategies for each user groups1. Residential 2. Small Business, 3. Large Business, 4. Institutional, 5. Municipal



We’ve undertaken a concurrent process to establish community 
values and to baseline our energy systems.

What Values Underpin our Work?
• Resilient and healthy community powered by affordable and clean renewable 

energy
• We aim for efficient and pollution free electricity, thermal and transportation
• Clean energy related business opportunities and living wage jobs
• How we achieve our targets is as important as the vision itself
• Welcome and depend on leadership, ideas and participation from the entire 

community
• Aim to inspire and assist other communities to make similar transitions

Hold an Annual Earth Day Forum to Update our Community
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Community Electricity Usage Over Time

Within Liberty Utilities’ service 
territory, the Hanover community 
consumed 124 GWh of electricity 
in 2017

Source: Liberty Utilities

Access to higher fidelity data has been essential to our ability to 
define our climate mitigation strategy.



Hanover’s strategy takes into consideration that the approach will not be 
a one-sized fits all, and will be tailored to the customer class

Sourcing

green-e certified 
projects

cost-effective 
renewables

Developing local and regional to 
New England projects

1. Hanover town 
boundary

2. Neighboring 
town 

partnerships

3. ISO-NE 
regional grid

4. Nationally, 
when local and 
regional are not 

an option

Social and 
environmental benefits 

“additionallity” “subtractionality” “replicability”



Residential
16%

Municipal
3%

Institutional
41%

Large Commercial
23%

Small Commercial
17%

Hanover Community Electricity Usage (2017)

Source: Liberty Utilities, Large users’ interval and usage summary data

Presenter
Presentation Notes
The best breakdown we have:Just Liberty service territoryDoes not include cogenerationDartmouth’s usage also infiltrates a portion of residential and other small commercial categories, but we can’t yet quantify how muchDoes not include behind-the-meter solar



Source:     Hanover building permits and state PV rebates



Source: Hanover building permits and 
state PV rebates

Data enabled 
our ability to 
quantify the 
effectiveness of 
our various 
campaigns



Residential
39%

Dartmouth College
26%

Town
35%

School District
0.2% Small Commercial

0.4%

Community PV Generation Capacity by the End of 2019 (KW)

By the end of 2019, the Town will 
generate 26% of its annual 
electricity load with behind-the-
meter solar

Source: Hanover building permits and state PV rebates



Residential, 810.8Other, 776.6

Solar Generation by Sector (kW)

125 residential solar systems

6% of Hanover’s 2,146 single 
detached houses are generating 
solar electricity.*
*Housing count from 2014 US Census.

# Systems:
13 Dartmouth

2 Town 
1 Schools

To achieve 100% renewable electricity, Hanover would need to 
work with partners to vastly deploy RE, increase efficiency

• We are currently generating 1.7% of annual community electricity load with behind-
the-meter solar. 

• By the end of 2019, this will increase to at least 2.4%.

Example Portfolio for Green Electricity

PORTFOLIO OPTION

ON-SITE SOLAR

COMMUNITY SOLAR

COOP GROUP BUY

LARGE SCALE PPA

An example of 100% renewable electricity mix:
94 MW of solar or about 315,000 300-W solar panels, or
47 MW of wind or 23 2-MW wind turbines

SECTOR

All Sectors

Residents, Small Businesses

Residents, Small Businesses

Town, Large Organizations, Dartmouth

Presenter
Presentation Notes
As of 2014-15Green Power Partners who are 10 – 100% green: Dartmouth CollegeSheridan Printing (formerly Dartmouth Printing)HyperthermKendall at HanoverCo-OpSAU #70Town of HanoverResidents: ~300 enrolled in green-e certified electricity through the Hanover Green Power Challenge75 installed PV systems through Solarize Hanover in 2014-201566 PV systems installed 2016-18



In reality, our community values dictate our green 
energy procurement strategy

23

1. Local first, on site! 
2. Local, community benefit
3. Green purchasing co-op
4. Offsite, but in the region



Overall we aim to decrease usage and make it easier to 
increase renewable energy generation

24

24

 First annual R100 Hanover Forum to Communicate Progress to Town (Mar, 2018)
 Zoning Ordinance Modification Approved to allow Solar (May 18)
 Zoning Ordinace to Exempt Solar from Tax Assessment (May 19)
 Hired 3Degrees to advise on Potential Pathways to 100 
 Tuck Student 4-site Study on Municipal Community Solar Options
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 132,000,000

 134,000,000
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2013 2014 2015 2016 2017 2018

Town-Wide Decline in kWh usage (2013-
18) of 8%

2005-13 2014-15 2016-17 2018-YTD

kW 5.53 5.80 7.14 8.05

5.00
5.50
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7.00
7.50
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8.50

Average New Residential System Size (kW) is 
Increasing

Presenter
Presentation Notes
Hanover’s largest independent electricity consumers generate the least renewable energy onsite. Incentivizing large and small commercial onsite solar installations and other procurement opportunities could enable a significant renewables capacity increase;The recent legalization of municipal aggregation opens up significant opportunity for the town to procure renewable electricity on behalf of the community; andResidential and small commercial entities currently have the most limited access to renewable energy procurement strategies, and may need the most support and attention in preparation for 2030.



Recent legislative action has unlocked our ability to pursue municipal 
aggregation and access data more systematically 

25

Bottom up approach to data 
collection

Recent legislative action may 
further support this effort
- Senate Bill 284
- Senate Bill 286

Lead PaaS community energy 
data pilot in 5 communities 
across 4 electric utilities

Presenter
Presentation Notes
HanoverLebanon ConcordKeeneDurhamPortsmouth 



VT is able to track progress and communicate priorities because 
of their Energy Dashboard 

Presenter
Presentation Notes
This is at a state-wide level in a state with a comprehensive energy plan



The opportunity for you to shape your climate mitigation strategy 
is high! Just pick a sector and take action

Presenter
Presentation Notes
https://issues.org/an-innovation-agenda-for-hard-to-decarbonize-energy-sectors/



Thank you!

April Salas
Executive Director, Revers Center for Energy

Tuck School of Business at Dartmouth College
April.m.salas@tuck.Dartmouth.edu

Sustainability Director, Town of Hanover
April.salas@hanovernh.org

mailto:April.m.salas@tuck.Dartmouth.edu
mailto:April.salas@hanovernh.org
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